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2ndr w rar d r c ;T“:° f ** *4 -* ■ “£•? 

shrinking and shrivelling of the solidsTn theTn tmtifes! and'kis by 
no means an improbable supposition, betwecn lhe 

E=iT5Si5SSSaS? 

bility of the blnn f t . mten0r an ' lntimate structure. The mo- 
whofly derived from iu its fi ‘ness for circulation, is 

nished „ f ' f / ll ! eous P° rtlon - and if this be largely dimi- 
finally’cease fi^the v\ t . l ' e blo °‘ l arc embarrassed, enabled, and 
the power of motion 'll'ftj 1 '’ ° f r 6 san Sn inc fluid depriving it of 

correct appreciation onhrn r h'e PrmC,pI< i S beCamC indis P ensabIe to a 

«»»ve !fis , a „ „ ji^irr i, “° 


A 2 ”foo?BvT^ /0 T i0n ’ U ’ Uh n<marks ° n lhe Circulation of 
the Blood. By Thomas Robinsoh, M. D. of -Petersburg!., Virginia. 

Early in September, 1828, while confined to bed with a remitting 

somTdl^ 

was also desired to sav that • P rc D nancy— the messenger 
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speedily as possible. On entering the chamber, a full grown infant 
born about twenty minutes before, was presented to me. I was in 
formed that it had struggled strongly for some minutes after its birth 
and gasped frequently-the head was finely developed, the face beau’ 
jful, the trunk and extremities large and plump, except the left arm, 
the elbow of which was confined close below the inferior edge of the 
scapula, the forearm closely flexed, and the whole limb covered by 
the integuments of the trunk, except the hand, which appeared at 
the edge of the pectoral muscle-both clavicles, the sternum and 
cartilages of the ribs were wanting, exposing the whole interior of 
the cavity of the thorax: as the shoulders and ribs were thrown back 
in a remarkable manner, being unconfincd by clavicles, the abdomen 
was also open as low as the umbilicus, to which point the mar-ins of 
the chasm converged from the second false rib at each side; along the 
right margin, the umbilical cord appeared to ramify, and there to ex¬ 
pend itself—the investigation of this part, however interesting was 
not pursued. At the right side, close within the verge of the openin- 
and about midway between the umbilicus and rib, a body about the 
size, colour, and shape of the gizzard of a large fowl presented itself: 
this mass attached to the margin was hard and perfeclhj fibrous, weli 
furnished with blood-vessels, and communicated by a small branch 
vvith the funis; it had no communication with the duodenum, no trace 
ot gall-bladder, and in no particular resembled the liver—the liver 
and spleen were wanting; the diaphragm cleft, a narrow strip at each 
side being barely cognizable; the lungs were wanting, the trachea 
terminated about the place of the first dorsal vertebra, in a knob of 
cellular and parenchymatous substance not larger than a hickory nut; 
at the left of the spine and higher in the thorax than usual, was seen 
the heart without a pericardium, it was placed very obliquely as well 
as high up, so that its apex could not have struck below the third 
rib; it acted with surprising force and regularity between Go and 70 
times in a minute, and appeared to carry on the circulation, as the 
aorta pulsated very distinctly; my whole attention was immediately 
riveted on this unexpected phenomenon-as I am one of those obstinate 
people who will a ways see things as they appear to their own senses, 
and understand them according to the dictates of their own reason, 

1 have been long puzzled on the subject of the circulation, by the 
discrepancies of facts and theories exhibited by systematic writers 

'' h “ e T 1 have found !t difficuIt t0 ^Pt plain phenomena to pre¬ 
conceived notions, instead of straining the facts to fit the notions I 
have unceremoniously discarded the notions and retained the facts- 
this is at least a safe practice: in the case before us, I shall first en- 
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devour to riesmbe with scrupulous exactness, the action of the heart 

2 d 9, S ht and loucll > and I think I can afterwards 

satisfy you, that the same phenomena have been seen and felt bl¬ 
ethers, and rejected as incompatible with some favourite theorv. ‘ 
tewtng the heart and feeling it during the pause, although 'it was 
perhaps ess hard than in cither diastole or systole, yet it did not ap¬ 
pear in that state of complete relaxation which physiologists ascribe 
to it; perhaps the antagomzi ng powers were merely in cquilibrio; pos¬ 
sibly the contracting power predominated; from this state of nuics- 
cence it would suddenly spring dilated with surprising force, its apex 
elevated with a jerk, finish its double action in the twinkling of an 
eye, and fall back as suddenly to the stillness of death; no motion 
ike sudden or gradual relaxation appeared in its fibres, though vigi- 
lantly watched for, and indeed expected; the diastole, which always 
preceded, appeared to commence in the venous sinus, and pass with¬ 
out interruption and with immense velocity to the apex; the systole 

flrnTth s l" n" ,C T rSe " ith Cf|Ua ‘ VCl ° cit ^ When you consider 
that this double action was completed in a space of time less than 

half a second, perhaps not more than a third, for I think the time of 
the pause nearly, if not quite double the time of the action, you will 
readily comprehend the difficulty of noting particulars in their exact 
order; that the actmn passed from base to apex was visible enou-di- 
also hat the diastole preceded the systole; but so rapidly did the 
systole succeed the diastole, that I could hardly ascertain with per¬ 
fect satisfaction to myself, whether the diastole of the ventricle was 
entnely completed before the systole of the auricle commenced; my 
decided impression however is, that at one and the same moment the 
diastole is finished, and the systole commenced. It may here be 
asked if thed.astole continues for so brief a moment, is there suffi¬ 
cient time left for the blood to occupy the cavities? I would answer 
were dilatation a passive movement, it would certainly require more 
.me for the pressure of the blood to overcome the vis inertia; of the 
heart, and ddate its cavities, but when we consider that the blood is 
accumulating in the adjacent vessels during the pause, and under 
strong pressure, and when we estimate the great force and velocity 
«ith which the cavities dilate and the consequently powerful suction 
they exert, we can hardly doubt that they are instantly filled; at the 
moment of diastole the apex of the heart was elevated; at the moment 
of systole it fell back with great suddenness. After watching the 
heart in situ fifteen or twenty minutes, and frequently graspin-4 to 
ascertain its force in dilating, I separated it from its connexion; its 
action continued without sensible diminution, either in frequency or 
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force, and in that state it was put into the hands of different indivi¬ 
duals, that they might be qualified to testify the fact. I then pro 
ceeded to examine the state of the valves and septum, which were 
found as usual; the foramen ovale open, the pulmonary vein and 
artery, cava and aorta of the proper size; in this state, with auricles 
and ventricles laid open and roughly handled, the heart was thrown 
into a basin of cold water; after examining the other viscera for some 
time, I returned to the heart, and was surprised to find it still moving 
feebly it is true, but with perfect regularity; tile attention of the 
spectators was again directed to this unexpected state, and it was 
again placed on the hand of Mrs. F. who attended the accouchement. 
At this period I felt myselt sinking so fast, that I was reluctantly 
obliged to retire without inspecting the viscera or the pelvis, tracin-- 
the lesser circle of circulation, or even injecting the funis, the course 
ot which I could not even conjecture without such aid. In a few 
brief propositions, I will here recapitulate the principles which this 
interesting case has fully established in my mind. 

1st. Systole and diastole are the natural muscular actions of the 
heart. 

2 d. The force of the diastole is equal to, if not greater than the 
force of the systole. 

3 d. There is no pause between auricle and ventricle, either in di¬ 
astole or systole; the action passing from base to apex with Teat 
velocity; perhaps accelerated, certainly not retarded. 

4th. There is not only no pause between the diastole and systole, 
but the latter almost seems to appear before the former vanishes; thus 
presenting the appearance of one compound action in which all the 
parts concerned cooperate perfectly. 

5th. The diastole always precedes the systole in the natural order 
of action. Biohat’s experiments led him to the same conclusion. 

6th. Similar actions in similar parts of the different sides are al¬ 
ways synchronous. 

rth. The time of action, including systole and diastole, is less 
than the time of the pause. 

8 th. The pause succeeds the systole of the organ. 

9th. The impulse of the apex against the side of the thorax is 
caused by the diastole of the auricles, especially the left—for as the 
distance ol the axis of the heart from the diaphragm must be increased 
by the increase of its transverse diameter in diastole, and as it is 
firmly tied down at its base, this increase of distance of the axis can 
be effected only by its turning on the distended auricles—as each ac- 
No. XXII.—Feb. 1833. 31 
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tiun of the heart is performed by a convulsive jerk, the force of the 
impulse is naturally accounted for. * 

monsMbvit ‘" thC ' 1Cart 1 ViS insita ° r Tittt ‘''is is de- 

repose, seems much more simple andcon ona ’tto n^TT” 
complicated series of alternations soJ 
cients, and which, with but very little modification, has kent nnss " 

ac^vfsvst S l Ch °r IS ‘° f 6 PreSCnt day: P assive diastole of aurfclesl’ 
actu e systole of auricles—passive diastole of ventricles—art; • 

toleof ventricles: in this series we are presented with . n 7*', 
union of action and inertia in the same organ—one half I • pcr P etual 
asleep, and part of the power of the wakL half rnnt f ^ 

in overcoming the inertia of the sleeping huff- this I n " Uay ’!® 8ted 

Most of the errors connected with the subiert nf 

from Hahvev to the latest writers m-.vL, , , h ° Clrculat,on - 
source, that unaccountable delusion, that during is SamC 

must be in a perfect state of inertia. « S ent^ ** 
tan repugnat oculo.” (Halleh, prim, lin ) pr0pri, f dda - 

cordis aliquarum fibrarum actio natural; est ”‘1 CornH 1 r ? aS, ‘ , ° 

“Diastolen nullius strati musculosi opus essi sefrlVat ^ 
meram inertiam.” (De sa ,,„ mnt ! us csse ’ se “ relaxationcm ct 

the inert auricles must be dilated by the nr Consequently 

stimulated to contraction by the blood forced intoth^ ,"’ , 

whole of the force with which they contract must he Cav, ‘! es — lhe 

mg the torpid ventricles, which in their turn mls t ZZ i" 1 , 
contraction by the fluid forced in, and by no nth b “ atcd t0 
aliam causam esse liujus in motu pertinacim nrmteHn, CaUSe -“ Non 
sanguinis adfluxum.” (De cord. mot. astimul. 
single preconceived error a series of absurd alie lr ’ fr ° m “ 
ascribed to the heart. “ Ut auricularum mnt •* lave been 
lorum relaxationc, ventriculorum systole cum Urac . tl0 cum vcntric “- 
conjuncta sit.” (De mot. sang, per cord T aZ UnCU,aruni diaa ‘ole 
tore, to reason, and to the recorded observations of [* PU f aDt ‘° na - 
v ..« b, A, b«, u d ip ™d 7S 
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power as an agent in circulation; for, by denying the power of the 
diastole, you deny at least half the power of the heart; and as the 
whole systole of the auricles is wasted on the diastole of the ventri¬ 
cles, that too must be deducted, leaving only the systole of the ven¬ 
tricles. 

Such is the system of Harvey and his successors:—“ Hasc in 
cordis motibus series Harveio quidem placuit omnibusque anatomicis 
ab eo qui viva animalia operuesunt.” (De mot. sang, per cord.) Al¬ 
though so many alternations successively performed in one second, 
would seem to leave little time for pause, yet I believe all physiolo¬ 
gists, ancient and modern, concurred in the belief of at least an ap¬ 
parent pause, after the systole of the ventricles. “ Expulso san¬ 
guine cor quiescit ex solo stimuli defectu” has been generally re¬ 
ceived as an axiom till the time of Laexnec— he supposes, that the 
heart pauses while the ventricles are subjected to the double stimu¬ 
lus of distention and of the blood; this error, for pace tanti viri error 
it is, grows naturally out of the theory under review. Laennec, in 
exploring the thorax, hears two sounds in rapid succession, followed 
by an interval of silence, marking, as he supposes, the pause of the 
heart; the first sound is accompanied by an impulse felt in every part 
of the arterial system; this impulse is probably the cause—it cannot 
proceed from the systole of the auricles whose impulse cannot reach 
the arterial system, it must therefore be ascribed to the systole of the 
ventricles; the second sound must have some active cause—diastole 
is passive, therefore silent—the only remaining cause then, to which 
it can be ascribed, is the systole of the auricles. This course of rea¬ 
soning seems to lead more directly than any other to Laennec’s con¬ 
clusion, which after all is a non sequitur; for I more than suspect, 
that the true cause has been omitted in the enumeration; besides, the 
premises are all false. Magendie admits that the heart is not entire¬ 
ly passive in diastole; Bichat affirms that it is powerfully active, 
and the case before us confirms the fact—the diastole then is as like¬ 
ly to be heard as the systole. 

That both systole and diastole of the ventricles are uninterrupted 
continuations of similar actions of the auricles, seems also to be esta¬ 
blished; their sounds, if any, must therefore be indistinguishably 
blended. 

If the auricle and ventricle cooperate in the diastole, as I think I 
have seen them do, there is then a continued column of blood from 
the venous to the arterial valves; consequently, the first impulse of 
systole at the base of the auricle is felt through the whole arterial 
system. Again, considering the diastole of the auricle as the cause 
ot the impulse of the apex against the side, (Prop. 9th,) and remem- 
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ment of the systole in the base l l th S ' de ’ a " d the comm ence- 
no variation can be distinguished by th f ^ SJ ’ ncbronous tha ‘ 
ralI .y perceptible in a stroXXX .""“T* 6 vibrati °" 
impetus from the suDerinr nl V , be ascr ‘bed to the increased 

»k, s .EE rt , ■«»«. 

the curve given by that action to tl S ^ stole ’ and especially to 

sXutsit-^;: a -“tx:t xrrx 

"Tf’this 1 60 ,m PX S ^XpCr^ fprim! I*" ^ - 

lieve that'iUs,°wo ou'Sproce d T*’ and 1 Bt ' Cast must be ' 
tem of diagnosis in cardiac di e " ° Ut dd ? to review «« a ys- 
depends on the stethoscope, (I y owl’d fain P a * which 

not see but hear through die instrument T T stethneoust, as I do 
pect me of attempting by any of my mri i. < “ >P , e } ’° U WlU not sus ' 
luable labours of Laennec. to wW kS to de P reclate the inva- 
fession is so deeply indebted On tl Sasaclty and lndust, 7 our pro- 
only say—“ nonnun I™ d >e subject of his errors I would 

That Halil q b ° nUS dormitat Moments.” 
successors, who practiced yfyi" S 1 ? redeccssor8 > eontemporaries and 

u,c ,T ysameaction3 

conceived notions mi"-lif ho ex P^ ain ed them to suit pre- 

saw and felt the’heart clil.^rilvTthhf nUmerou * < l uotation s- They 
pectore ct pericardio, &c. &c “ rCC ‘, “ ( ? bs . ervavimus a perto 

lere.” (Stcnon. act.) « Cordum P . "' Cn . tem d, S“um r aide repel- 
robore.” (Haller passim, de mot. conn’ S’ 11 " rCpelHt . non Sine 
the finger was repelled bv sm-l, ’ ■ <an an - v one believe that 

triculus ventriculo fiat proprior’ilhlll 0 !-! U , t , basis . a P-> ven- 
its dimensions would have receded f r(lm T* ‘‘"i* 7 shrinking in all 
ble dilatation have been a more 1 ham,: "° uld not forci - 

but the heart is passive in dilafid ^ U Vi ° r 8Cnt ° P stron S repulsion? 

by contraction. They saw the heart diUteVnd f ‘ nSCr " aS repC " Cd 
energy of its own inmto „ . e and contract from the 

or stimulus. » Motus cordhT'nol t * mechanical d 'stention 
corde avulso.” (De mot cord t Lt T resec(o 

on this point mi"ht be collected f m ' ed ! > ° f s,mdar observations 
the same blended action of di„ , T*"™ aUthors ' TI *J 

ed, as even Ha™SnowSJJ 1 ^ 35 1 havc d --b- 
calidioribus animalibus motum rf r ^ molu . san g-)-“ In 

mul fieri.” Haller expresses 1 • ri ' s et auncu l ar um videri quale si- 

ing passage:_“ Du m P ? , hlmself to , the sanie effect in the follow- 

° g Um alaCr “ er aurlcul * micabant intervallum quo 
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carum motus prrecedit cordis motum diu mgre distinxi donee animal 
vegetum fuit. ,, (De mot. cord.) Again—“Et tamen candosis mei 
eat, phenomenon non dissimulate quod ipse vidi et ante me Lan- 
cissius, omnino nempe credas te videre, eodem tempore, et duas au¬ 
riculas constringi et duos ventriculos.” (De root, cord.) Haller in 
this passage acknowledges that the facts he states are inconsistent 
with his theory; on this ground La.voissi arraigns the series of Har¬ 
vey, and proposes one perhaps nearer the truth, but still defective. 
I hope I have by this time convinced you that I saw nothing new in 
this case, and can therefore claim only the vulgar merit of crediting 
my own senses. 

A strong argument in favour of the series of actions suggested by 
our case, may be founded on the structure of the organ itself. Who 
ever inspects with candour and attention the structure of the valves, 
will find it difficult to persuade himself that they are adequate to the 
function generally assigned to them; he may easily ascertain that thev 
offer an impediment to the reflux of the blood, but hardly that they 
afford a complete obstruction; but as the contraction of the auricles 
is less powerful than that of the ventricles, such reinforcement seems 
necessary to prevent reflux. 

Of this imperfection of the valves Haller was convinced by the 
inspection of living animals, and remarks, “ Non adeo fidelem 
valvularum custodiam esse.” (De mot. sang, ejusq. caus.) Again 
he says, “Neque adeo in vivo animali, tantam esse valvularum 
efficaciam ut vulgo creditor. ” If such is the inefficacy of the valves, 
suppose the auricle in diastole and ventricle in systole, (according to 
the received opinion,) the reflux must seriously diminish the quantity 
of blood sent to the arterial system; but suppose with me, that the 
auricle is in a state of contraction, the only safe-guard against reflux 
at this time, then will the whole of the blood containecfin the ven¬ 
tricle be transmitted by its systole to the arteries; the auricle bein'- 
less firmly guarded in this way, we perceive a reflux at every con¬ 
traction, which however is checked by the column advancing in the 
veins; this simple explanation of the reflux appears less objectionable 
than that of Magendie. 

While Bichat affirms that the heart dilates with a force which no 
effort of the hand can prevent, is it not surprising that he has ne¬ 
glected to apply a power so great and so obvious to the elucidation 
of that obscurity of the venous circulation, on which he acknowledges 
authors have hitherto shed few rays of light; to you it is unnecessary 
to demonstrate that the pressure of the atmosphere on the veins ex¬ 
ternal to the cavities must be propagated to the termination; that the 

31* 
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cavities being always full, there is a continued pressure on the ves 

a rJe an, m /- a I dd ‘° thc dilution of the heart,’ 

auncles and ventricles cooperating in the action, as I have seen them 

and you have all the requisites of a powerful sucking pump operating 
perpetually on the venous system. Ur. James Johnson, whose sum 

gestions are always worthy of attention, has long declared his belief 
in the existence of such a power. eo.areu ms oetict 

trunlTan M ^ T* ° fbl00d C ° ntai " ed in thc ^nor part of the 
trunk and lower extremities could be elevated to the heart of a tall 

man standing erect, by the sole force of insensible contraction of thc 
capillaries, (as Bichat supposes,) is so startling an hypothel rtat 
.vere 1 obliged to say credo to it, I should certainly add in the words 
f ^e old churchman, “jma impossible cst:” besides, this insensible 
contraction oftbe capillaries lias not bean demonstrated: the pumn I 

powerful than that of any other cause yet assigned, or than (he com 
bmed powers of all the other causes, I have n°o doubt; other causes’ 
not immediately connected with our case I shall pass by with one 

moted by inspirations Hie blood he thinks rushes thrn.mh i P 
towards the cavity of the thorax to fill the 5 t,le Velns 

elevation th , e r lnorax > to “11 the vacuum occasioned by the 
elevation of the ribs; he forgets that the air also rushes towards the 

opening vacuum, and that if two fluids, one of which is hi. °, v subtle 
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tulous pipes which admit the air. Should he afterwirts ''7 Sh °^ T 



